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© A sheet inverting device. 

© A sheet inverting device is provided with a sheet 
transport path including an upstream path including 
a first roller pair <n>, a downstream path including a 
second roller pair (15), and an inverting path ar- 
ranged between the upstream and downstream path 
Along the inverting path is arranged a reversing 
means mcluding a reversing roller (13) rotatable re- 
ciprocally and a contact member (131) movable be- 
tween a contact position where it is in contact with 
the reversing roller and a spaced position where it is 
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away from the reversing roller. The reversing roller is 
dnven in a forward direction while the sheet is trans- 
ported from the inverting path to the downstream 
roller pa.r. The contact member is held in the 
spaced position while a monitor device for monitor- 
ing the position of the sheet being transported de- 
tects that preceding and following sheets being 
transported overlap each other at the position of the 
reversing roller. 



FIG. 1 
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BACKGROUND OF THE INVENTION AND RELAT- 
ED ART STATEMENT 

This invention relates to a sheel inverting de- 
vice which is used when a duplex copy is made in 
an image forming apparatus and is adapted for 
inverting and refeeding a sheet such as a copy 
sheet and, particularly to a sheet inverting device 
provided with a sheet transport path including in an 
intermediate portion thereof an inverting path where 
transport of the sheet is reversed. 

Image forming apparatuses arc in general pro- 
vided with a function of making duplex copies from 
duplex documents or from simplex documents as 
one of image forming functions. A basic duplex 
copying operation is described briefly below. A 
sheet such as a copy sheet is fed to an~imaging 
assembly in which an image of one document is 
formed on a front face of the A sheet, and then has 
its transport reversed in a sheet inverting device so 
as to invert the sheet. The sheet is refed to the 
imaging assembly in this state, and an image of a 
next document is formed on a rear face of the 
sheet. 

Figs. 12 to 15 are diagrams showing how the. 
sheet is inverted along the sheet transport path in" 
the sheet inverting device of prior art. Pairs of 
rollers 11, 12, 14, 15 and a pair of reversing rollers 
13 are constantly rotated while the sheet is trans- 
ported. The reversing rollers 13 are rotatable recip- 
rocally. 

Fig. 12 shows a state where a sheet P1 is 
transported from an upstream path A. When a 
leading edge of the first sheet P1 is transported up 
to a switch SW1 by the rollers 11, the reversing 
rollers 13 are started rotating in the forward direc- 
tion. _ 

Fig. 13 shows a state where a trailing edge ot 
the sheet P1 has reached the switch SW1 . When a 
trailing edge of the sheet P1 reaches the switch 
SW1 while the sheet P1 is carried into an inverting 
path B by the rollers. 11, 12 and the reversing 
rollers 13 from the state shown in Fig. 12, a timer 
is started by an unillustrated control unit so as to 
measure a specified period T1 . 

Fig. 14 shows a state where the sheet PI is 
completely carried into the inverting path B. Upon 
lapse of the period T1 from the state shown in Fig. 
13, it is determined that the sheet P1 is completed 
carried into the inverting path B. Thereupon, the 
- reversing rollers 13 have rotation thereof reversed, 
and the sheet P1 is carried out of the inverting path 
B to a downstream path C. - 

Fig. 15 shows a state where the sheet P1 is 
completely carried out of the inverting path B to 
the downstream path C. When the trailing edge of 
the sheet P1 passes a junction BT where the 
inverting path B is connected to the upstream and 



downstream paths A and C. or reaches a switch 
SW2, a leading edge of a next sheet P2 reaches 
the switch SW1. Thereupon, the reversing rollers 
1 3 have rotation thereof reversed so as to rotate in 
5 the forward direction as shown in Fig. 12. In this 
way, the sheets P transported one after another 
from the upstream path A are sequentially inverted 
in the inverting path B and fed to the downstream 
path C. 

to The sheet inverting device of the prior art is 

constructed such that the next sheet P2 is carried 
into the inverting path B from the upstream path A 
by changing the rotation of the reversing rollers 13 
to the forward rotation after the sheet P1 is carried 

75 out of the inverting path B completely. This con- 
struction requires large intervals between two con- 
secutive sheets being transported, thereby present- 
ing the problem of slowing the copying rate. More 
specifically, let it be assumed that the length of the 

20 sheet to be transported is La, and the distance 
between the switch SW1 and the pair of reversing 
rollers 1 3 is L2. In order to transport the sheets P1 , 
P2 one after the other without causing the sheets 
to overlap each other along the transport path at 

25 all, the following sheet P2 should be spaced apart 
from the leading sheet" P1 at least by a distance 
which is a sum of twice the length of the sheet La 
(the length of transport back and forth of the sheet 
"in the inverting path B) and the length L2. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a 
sheet inverting device which has overcome the 
35 problem residing in the prior art and enables trans- 
port of consecutive sheets in~a state where one - 
sheet is lying over another along an inverting path. 

It is another object of the invention to provide a 
sheet inverting device which is capable of trans- 
40 porting sheets along a transport path at a reduced 
interval by transporting the consecutive sheets in 
the state where one sheet is lying over another to 
increase the sheet transport speed as a whole. 
Accordingly, the invention is directed to a 
45 sheet inverting device for inverting sheets trans- 
ported one after another from an upstream path 
having a first roller pair and transporting the in- 
verted sheets toward a downstream path having a 
second roller pair, the sheet inverting device .corn- 
so. prising, inverting path means provided between the 
upstream path and the downstream path and pro- 
vided with reversing means, the reversing means 
including a reversing roller rotatable in opposite 
- directions, a contact member movable between a 
55 contact position where it is in contact with the 
reversing roller and a spaced position where it is 
away from the reversing roller, and the reversing 
means being adapted for carrying the sheets into 
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the nvertmg path means and transporting the 
sheets from the inverting path means to the second 
roller pa,r. the first roller pair arranged along the 
upstream path and adapted for transporting the 
sheets from an upstream side to the reversing 
means, rotation control means for controlling the 
reversing roller to rotate in a forward direction at 
least until each sheet is transported to the second 
roller pa.r from the inverting path means, monitor 
means for monitoring the positions of the sheets 
being transported, and control means for holding 
the contact member in the spaced position at least 
while the monitor means detects that a preceding 
sheet and a following sheet being transported over 

Ser 9aCh ° ther 31 P ° Siti0n ° f the reversir <9 

These and other objects, features and advan- 
tages of the present invention will become more 
apparent upon a reading of the following detailed 
descnption and accompanying drawings. 
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Fig- 13 .s a diagram showing a state where a 
tra, ,ng edge of the sheet Pi has reached the 

PrioTart inVertin9 d6Vice of *• 

Fig. 14 is a diagram showing a state where the 
sheet PI IS carried into an inverting path in the 
sheet .nvertmg device of the prior art; and 

2L I5 p!"" d ' a9ram Sh ° Win9 3 state w h<»e the 
sheet P1 ,s completely transported to a down- 
stream path C in the sheet inverting device of 
the prior art. 

DETAILED DESCRIPTION OF PREFERRED PM 
BOD.MENTS OF THE INVENTION 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing a detailed construc- 
tion of a sheet inverting device; 
Fig. 2 is a block diagram showing a control 
system for controlling respective components of 
the sheet inverting device; 
Fig. 3 is a diagram showing an entire construc- 
toon i of an image forming apparatus incorporating 
a sheet inverting device according to the inven 
tion; 

Fig. 4 is a diagram showing a state where a 

copy sheet P1 is transported from an upstream 
pain a, 

Fig 5 is a diagram showing a state where a 
trailing edge of the copy sheet P1 has reached 
a switch SW1 ; 80 

Fig. 6 is a diagram showing a state where trans- 
port of the copy sheet from an inverting path 52 
is started; . . 

Fig^ 7 is a diagram showing a state where a 
leading edge of the copy sheet P1 has reached 
a switch SW2. 

Fig. 8 is a diagram showing a state where the 
copy sheet Pi and a following copy sheet P2 
are transported in opposite directions with one 
over the other in the inverting path 52; 
Fig 9 is a diagram showing a state where a 
trailing edge of the copy sheet P2 has reached • 
the switch SWl ; 

Fig. 10 is a flow chart showing a sheet transport 
operation in the sheet inverting device; 
Fig. 11 is a. flow chart showing another sheet 
transport operation in the sheet inverting device- 
Rg. 12 is a diagram showing a state where a 
sheet P1 ,s transported from an upstream path 
A in a sheet inverting device of prior art; 



♦ion ? '* 3 39ram Sh ° win 9 an entir * construc- 
ts of an image forming apparatus 20 incorporat- 
ing a sheet inverting device according to the inven- 

*> The apparatus 20 is provided with an automatic 

document feeder (ADF) 21. an optica, system L. an 
imaging assembly G, and a transport assembly S 

««„ Ii i f 21 inC ' UdeS 3 doc "™nt setting por- 
Jon 211. a feed roller 212. a transport belt 213 a 
* discharge roller 214. a discharge guide 215. and a 
discharge tray 216. Documents D set on the docu 

Z k S T 9 , POrti ° n 211 are ^sported one by 
one by the feed roller 212 and.the transport belt 

30 olaL J° l SPedfied P0Siti ° n ° n a doc ^ent 
30 platen 22 where transport of the documents is 

TreaSn^T^ Thereafter ' Upon c ™P |eti °" 
of reading of a document image, the documents D 

are discharged onto the discharge tray 216 through 

35 In I f 9 ? 9 " ide 21 5 by the frans P°rt belt 2?3 
35 and the discharge roller 214. 

™ 1^ ° PtiCal SyStem L is P rovf ded with a recip- 
rocally movable light source 24 including a halogen^ 
lamp 23 and a reflecting mirror 23R reflectinn 
mirrors 25a. 25b. and 25c. a lens unit 26 and an 
;^ge ^ding unit 27 including a CCD and tne 
"Ke. A ^scanning beam emitted from the light 

at the ,o V!! ,eCted bV the dOComent D 
at the specified position on the document platen 

<, tZ' '! *" troduced to t"e image reading unit 27 

2. T 3 " ° ^ ref,eCtin9 mirrors 25a - 25b 25c and 
the lens unit 26. In the image reading unit 27 the 

srr T 9e is read and stored - a 

-mage signal ,n an unillustrated image memory 

™ ' ma9in9 ^"My Q is provided with a 

a polygonal mirror 29a. 
fixed m.rrors 29b. 29c. a lens array 30. a photosen- 
smve drum 31. a main charger 32, a blank lamp 11 
developing devices 34, 35 containing different col- 
ored toners therein for multi-color copying a trans- 

55 STT ? 6 ' 3 SeParat ° r 3> and a ctean- 

l 3 m 8 ' ™ e ,as J er emitti "9 device 28 emits a laser 
beam o5tame(j by optjca(|y modu|at ^ ^ 

ment image signal read from the image memory. 
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This laser beam is projected onto the surface of 
the photosensitive drum 31 charged uniformly by 
the main charger 32 by way of the polygonal mirror 
29a, the fixed mirrors 29b, 29c, and the lens array 
30. The surface of the drum 31 is exposed, and 
thereby an electrostatic latent image is formed 
thereon. The electrostatic latent image is devel- 
oped by the developing devices 34, 35. The devel- 
oped image is transferred to a fed copy sheet by 
the transfer charger 36, which is then separated 
from the surface of the drum 31 by the separator 
charger 37. 

The transport assembly S is provided with cas- 
settes 390. 391, a manual insertion guide 392, feed 
rollers 393, 394, pairs of registration rollers 395, 
396, and 44 arranged in this order with respect to a 
sheet feeding direction upstream of the transfer 
charger 36. The transport assembly S is further 
provided with a transport belt 45, a fixing device 
46, a refeeding mechanism Q, and a pair of dis- 
charge rollers 47 arranged in this order with re- 
spect to the sheet feeding direction downstream of 
the transfer charger 36. The copy sheet is fed from 
the cassette 390 or the like to the transfer charger 
36 to have the developed image transferred there 
to. The image is then fixed onto the copy sheet by 
the fixing device 46. Consequently, the copy sheet 
bearing the image is discharged onto a discharge 
tray 57 or fed to the refeeding mechanism Q for 
duplex copying or other purposes. - 

The refeeding mechanism Q is adapted for 
refeeding the copy sheet bearing the image on one 
side face thereof to the registration rollers 44 so 
that another image is formed on the other side face 
of the copy -Sheet or on the same side face in a 
composite manner. The refeeding mechanism Q is 
provided with a sheet inverting device 50 including 
' switch claws 48, 49, a pair of reversing rollers 51, 
and an inverting path 52, an intermediate tray 53, a 
forwarding roller 54, a forwarding belt. 55, and a 
pair of refeeding rollers 56. The switch claw 48 
. allows the copy sheet to be tefed when it is turned 
upward in the drawing of Fig. 3. The switch claw 49 
is turned right when a duplex copy is made, while 

- being turned left when a composite- copy is made. 
A detailed construction of the sheet inverting de- 

- vice 50 and peripheral devices thereof will be de- 
scribed with reference to Fig. 1 . 

'When a duplex copy mode is selected, the 
copy sheet bearing the document image on a front 
face thereof is transported to the sheet inverting 
device 50 by way of the switch claws 48, 49. The 
copy sheet is transported to the inverting path 52 
once by the forward rotation of the reversing roller 
pair 51. Thereafter, the copy sheet is carried out of 
the inverting path 52 by the reverse rotation of the 
reversing roller pair 51 , and is fed to the intermedi- 
ate tray 53 located at a downstream side to be 



temporarily placed thereon. Then, the copy sheet 
placed in the intermediate tray 53 is transported to 
the registration rollers 44 by the forwarding roller 
54, the forwarding belt 55 and the refeeding rollers 
s 56. Transport of the copy sheet is paused at the 
registration rollers 44 so as to wait for a next image 
transfer. As timed with the next image transfer, the 
copy sheet is fed to the transfer charger 36 with a 
rear face thereof faced upward. Upon completion of 
to the image transfer to the rear face, the copy sheet 
has the image fixed thereto by the fixing device 46, 
and is discharged onto the discharge tray 57 
through the discharge rollers 47. 

Fig. 1 is a diagram showing a detailed con- 
is struction of the sheet inverting device 50. 

In this figure, indicated at 11 are a pair of 
rollers which are arranged along an upstream path 
A of the sheet inverting device 50 and are adapted 
for transporting the -copy sheets from the switch 
20 claw 48. The switch claw 49 is in a first position 
indicated by solid line in Fig. 1 when the duplex 
copy mode is selected, while being in a second 
position indicated by phantom line when the com- 
posite copy mode is selected. When the claw 49 is 
25 in the first position, the copy sheet transported by 
the rollers 1 1 is further transported to the inverting 
path 52 by way of a pair of rollers 12. A switch 
SW1 is arranged in a specified position between 
the rollers 11 and 1 2, and detects the copy sheet 
30 passing the rollers 1 2. „ 

The reversing roller pair 51 shown in Fig. 3 
includes a driving roller 13 and a driven roller 131. 
The driven roller 131 is connected to a pivotal arm 
132, and is movable toward and away from the 
35 driving roller 13 according to the pivoting move- 
. ment of the arm 132. The roller 131 is caused to 
move between a contact position where the roller 
131 is in contact with the roller 13 (indicated by 
solid line in Fig. 1) and a spaced position where 
40 the roller 131 is spaced away from the irolier 13 
(indicated by phantom line in Fig. 1) by means of a 
third drive device 6 (see Fig. 2) such as a well- 
known solenoid. The roller 13~is drivingly rotated in 
the forward direction by a second drive device 5 

45 (see Fig. 2). 

The driven roller 131 serves as a contact mem- 
ber. It should be noted that in the invention, the 
contact member is not limited in a driven roller. For 
example, -it may be possible to use a pivotably 

so driven lever having a contact surface on an free- 
end thereof, the contact surface being to come into 
contact with the driving roller 13 when held in its 
contact position. 

Indicated at 14 are a pair of rollers for trans- 

55 porting the copy sheet in the inverting path 52 to a 
downstream path C. A single drive roller serves as 
a drive roller of the roller pair 12 and as a dnve 
roller of the roller pair 14. Indicated at 15 is another 
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pair of rollers arranged along the downstream path 
C and adapted for conveying the copy sheet to the 
intermediate tray 53. A switch SW2 is arranged 
between the rollers 14 and 15, and detects the 
copy sheet passing the rollers 14. Indicated at 16 5 
is a guide piece constituting a part of the down- 
stream path C. The guide piece 16 is spaced apart 
from an outer (lower, in Fig. 1) guide member by a 
specified distance so as to define a passage there- 
between. Indicated at 17 is an elastic guide pro- 10 
vided at an upstream end of the guide piece 16 
where the upstream path A and the downstream 
path C intersect, i.e. at a junction BT of the invert- 
ing path 52 for regulating a transport direction of 
the copy sheet. The elastic guide 17 contributes to 15 
more reliable transport of the copy sheet from the 
upstream path A to the inverting path 52, and from 
the inverting path 52 to the downstream path C. 

The positional relationship between the rollers 
12, 14 and the reversing rollers 51 is not limited to 20 
the one shown in Fig. 1. These rollers can be 
arranged in various preferable positions relative to 
the junction BT in consideration of the construction 
of the sheet inverting device 50 or the like. For 
instance, the distance between the rollers 12 and 25 
the junction- BT may be different from the distance 
between the rollers 14 and the junction BT. Further, 
the reversing roller 51 may be arranged in proxim- 
ity to the junction BT, or may be arranged at a 
further downstream side of the inverting path 52. 30 

Fig. 2 is a block diagram showing a control 
system for controlling respective components of 
the sheet inverting device 50. 

Indicated at 1 is a microcomputer for dis- 
criminating states and operated contents of the 35 
switches, and sending necessary command signals 
to specified circuits. The microcomputer 1 is pro- 
vided with a rotation controller 8, drive controller 9 
and a timer 10. Indicated at 2 is a copy switch for 
instructing a start of a copying operation and at 3 a 40 
duplex copy mode selection key for selecting the 
duplex copy mode. The switches SW1, SW2 are. 
adapted for detecting the copy sheet as described 
above. With the use of the switches SW1, SW2, 
the timer 10 and the microcomputer 1, the position 45 
of the copy sheet being transported is monitored. 

When the duplex copy mode is selected, the 
copy sheets are transported one after another at 
intervals of at "least a sum of the length La of the 
copy sheet and the distance L1 between the junc- so 
tion BT of the inverting path 52 and the switch 
SW2. Such an interval (continuous transport inter- 
val) is set in advance. If this interval is set accord- 
ing the greatest length of the usable copy sheets, 
the copy sheets can be transported one after an- 55 
other at fixed intervals regardless of the size of the 
copy sheets, thereby simplifying control for trans- 
port of the sheets. 



Indicated at 4 is a first drive device for driving 
the feed rollers 393, the registration rollers 44, the 
transport belt 45, the discharge rollers 47, and 
other transport means in specified directions. In- 
dicated at 5 is a second drive device for driving the 
roller 13 to rotate reciprocally in accordance with a 
signal from the rotation controller 8. Indicated at 6 
is a third drive device for driving the pivotal arm 
132 so as to move the driven roller 131 toward or 
away from the roller 13 in accordance with a signal 
from the drive controller 9. Indicated at 7 is a fourth 
drive device for driving other pairs of rollers 11, 12, 
14, and 15. 

Next, there will be described a sheet transport 
operation in the sheet inverting device 50 with 
reference to Figs. 4 to 9 and a flow chart shown in 
Fig. 10. - 

If will be appreciated that the copy sheet mov- 
ing ahead is referred to as a copy sheet P1 while 
the copy sheet following the copy sheet P1 is 
referred to as a copy sheet P2 hereafter. 

When the copy switch 2 is turned on in the 
duplex copy mode, the feed of the copy sheet is 
started. Then, the driven roller 131 is moved to the 
spaced position as shown in Fig. 4, and the roller 
13 is driven in the forward direction in Step SI. In 
this state, the copy sheet P1 from the upstream 
path A is transported to the inverting path 52 by 
the rollers 11,12. During this time, the copy sheet 
P1 passes over the switch SW1, which is kept in 
the ON state while the sheet. P1 is passing 
thereover (YES in Step S2). 

Upon arrival of the trailing edge of the copy 
sheet P1 at the switch SW1 as shown in Fig. 5, the 
switch SW1 is turned off (YES in Step S3). There- 
upon, the driven roller 131 is moved to the contact 
position as shown in Fig. 5 and the timer 10 is 
reset (T = 0) in Step S4. Then, the timer 10 starts 
a counting operation in Step S5. When the time T 
of the timer 10 reaches a predetermined time T1 
(YES in Step S6), it is determined that the trailing 
edge of the copy sheet P1 has reached the junc- 
tion BT of the inverting path- 52 as shown in Fig. 6, 
and rotation of the roller 13 is changed from the 
forward rotation to the reverse rotation in Step S7. 
By driving the- roller 13 in the reverse direction, 
there is started transport of the copy sheet P1 in 
the inverting path 52 toward the downstream path 
C. When the switch SW2 is turned on (YES in Step 
S8) upon arrival of the leading^edge of the copy " 
sheet P1 at the switch SW2 as shown in Fig. 7, it is 
discriminated whether the copying operation has 
been completed in Step S9. This discrimination is 
made by a CPU provided in the image forming 
apparatus for controlling an image forming opera- 
tion or the like. This discrimination may be made 
based on the detection result of the switch SW1 in 
the case where the next copy sheet P2 is detected 
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by the switch SW1 . 

If the next copy sheet is being transported (NO 
in Step S9), this routine returns to Step S1 in which 
the driven roller 131 is moved to the spaced posi- 
tion as shown in Fig. 7 and the roller 13 is driven in 
the forward direction. Accordingly, the copy sheets 
P1, P2 are transported overlapping each other in 
the inverting path 52 in the opposite directions as 
shown in Fig. 8. When the trailing edge of the next 
copy sheet P2 reaches the switch SW1 as shown 
in Fig. 9, thereby turning off the switch SW1 (YES 
in Step S3), the driven roller 131 is moved to the 
contact position and the timer 10 is reset in Step 
S4 as described above. In this way, the above 
sequence of operations are repeated while the 
copy sheets are transported one after another. 
When the copying operation is completed, i.e. no 
more copy sheet is transported (YES in Step S9), 
the drive control by means of the microcomputer 1 
is completed. 

In this embodiment, the arrangement is such 
that the driven roller 131 is moved to the contact 
position in Step S4 when_the trailing edge of the 
next copy sheet P2 is detected by the switch SW1 
(YES in Step S3). However, the copy sheet is 
spaced apart from the preceding copy sheet at 
least by a distance which is a sum of the length of 
the copy sheet La and the distance L1 (see Fig. 1) 
between the junction BT of the inverting path 52 
and the switch SW2. Accordingly, it may be appro- 
priate to bring the driven roller 131 into contact 
with the roller 1 3 when the trailing edge of the copy 
sheet P1 is detected by the switch SW2 depending 
upon the positions of the rollers 12, 14 relative to 
the reversing roller pair 51. The driven roller 131 
may be moved to the contact position in the follow- 
ing manner. A passing time required for the copy 
sheet P1 to pass the switch SW1 is measured. 
When the copy sheet P1 is transported from the 
inverting path 52, a time is measured in synchro- 
nism., with the start of- the reverse rotation of the 
roller 13. The driven roller 131 is moved to the 
contact position when the timer measures the pass- 
ing time. By adopting any of the above arrange- 
ments, the driven roller 131 is brought into contact 
with the roller 13 at least after the copy sheet P1 is 
completely carried out of the inverting path 52. 

Further in _this_embodiment, the position and 
the state of "the copy sheets being transported are 
confirmed with the use of the switches SW1..SW2. 
However, there is a fixed* positional relationship 
between the roller pairs ti, 12, 14, 15, the revers- 
ing roller pair 51 (the rollers 13 and 131), and the 
inverting path 52. Accordjngly, if the positions of 
these rollers and path or the distances between 
them, and a transport speed are input to the micro- 
computer 1, a transport time can be calculated 
based on the transport speed and the distance 
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data. If the microcomputer 1 causes the timer 10 to 
measure the calculated transport time, the oper- 
ations of the rollers 13 and 131 can be controlled 
by the timer 1 0 in place of the switches SW1 and 
5 SW2. 

Fig. 11 is a flow chart showing another sheet 
transport operation. 

It should be understood that unillustrated moni- 
tor devices are provided in the microcomputer 1 for 

io monitoring the positions of the copy sheets P1 , P2 
being transported with respect to passage of time 
based on the timer 10 or the switches SW1, SW2. 
In view of the construction shown in Fig. 1, it is 
assumed that the leading edge of the copy sheet 

75 P1 transported from the inverting path 52 reaches 
the roller pair 14 earlier than the leading edge of 
the copy sheet P2 transported there into reaches 
the reversing roller pair 51. 

When the copy switch 2 is turned on in the 

20 duplex copy mode, the feed of the copy sheet is 
started. Then, it is discriminated whether the lead- 
ing edge of the copy sheet P2 transported from the 
upstream path A has reached the junction BT of 
the inverting path 52 in Step S11. Upon arrival of 

25 the leading edge of the copy sheet P2 at the 
junction BT (YES in Step S11), the driven roller 131 
is moved to the spaced position in Step SI 2. At 
this time, the trailing edge of the copy sheet P.1. 
transported from the inverting path 52 by the roll- 

30 ers 14 is passing the position of the roller 13 
rotating in the reverse direction. However, since the 
driven roller 131 is spaced away from the roller 13, 
the copy sheets P1, P2 are transported from and 
into the inverting path 52 smoothly without being 

35 subjected to the force given from the roller 13 even 
through they are overlapping each other at the 
position of the roller 1 3. 

In this state, it is discriminated whether the 
trailing edge of the copy sheet P1 carried out of 

40 the inverting path 52 has passed the position of the 
roller 13 in Step S13. When the trailing edge of the 
copy sheet" P1 -passes the position of the roller 13 
(YES in Step S.13), the driven roller 131 is moved 
to the contact position and the roller 13 is driven in 

45 the forward direction in Step S1 4. Thereupon, the 
copy sheet P2 transported by the rollers 12 is 
carried into the inverting path 52 smoothly by the 
rollers 13 and 131. When the trailing edge of -the 
copy sheet P1 carried out of the inverting path 52 
• so reaches the" junction BT (YES in Step S1 5), the 
roller 13 is driven in the reverse direction so as to 
transport the copy sheet P1 to the downstream 
path C in Step Si 6. 

Subsequently, it is discriminated whether the 

55 copying operation has been completed in Step 
S17. If the copying operation has been completed, 
this routine ends. On the other hand, if the copying 
operation is continued, i.e. a next copy sheet is 
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transported, this routine returns to Step S1 to re- 
peat the similar operation. 

To summarize, according to the invention, the 
pair of reversing rollers 51 (rollers 13, 131) are 
controlled in accordance with the detection signals 5 
from the switches SW1 , SW2 serving as means for 
monitoring the positions of sheets being transport- 
ed. Specifically, the roller 13 is driven in the re- 
verse direction so as to carry the preceding sheet 
P1 out of the inverting path 52. On the other hand, w 
the roller 1 3 is driven in the forward direction so as 
to carry the following sheet P2 coming from the 
roller pair 12 into the inverting path 52. Further, the 
driven roller 131 is held in the spaced position 
away from the roller 13 at least while the preceding 15 
sheet P1 transported to the downstream path C by 
the rollers 14 and the following sheet P2 carried . 
into the inverting path 52 by the rollers 12 overlap 
each other at the position of the roller 13. Accord- 
ingly, the interval between two consecutively trans- 20 
ported copy sheets is not required to be greater 
than a sum of the length of the copy sheets and 
the distance between the junction BT and the roll- 
ers 14 by suitably adjusting the positions of the 
roller pairs 12, 14 and the reversing roller pair 51 25 
relative to the junction BT. It. is sufficient that the 
leading edge of the preceding copy sheet P1 
reaches the roller pair 14 earlier than the leading 
edge of the following copy sheet P2 reaches the 
reversing roller pair 51 . 30 

The roller 13 and the driven roller 131 may be 
controlled not according to the positional relation- 
ship between the preceding and following copy 
sheets, but according to a transported state of one 
copy sheet. Specifically, the roller 13 is driven in 35 
the forward direction and the driven roller 131 is 
moved to the contact position immediately before 
the leading edge of the sheet carried into the 
inverting path 52 from the roller pair 12 reaches the 
roller 13. Further, the roller 13 is driven in the 40 
reverse direction at least after it is detected that the 
trailing edge of this sheet carried out of the invert- 
ing path 52 has passed the junction BT. The driven 
roller 131 is moved to the spaced position at least 
after it is detected that the trailing edge of the 45 
sheet carried out of the inverting path 52 has 
passed the roller 13. 

Further, in the foregoing embodiments, the in- 
vention is applied to an image forming apparatus in 
which copy sheets are transported. However, the ~ 50 
invention is also generally applicable to any invert- 
ing device for inverting sheet materials other than 
copy sheets. 

Although the present invention has been fully 
described by way of example with reference to the 55 
accompanying drawings, it is to be understood that 
various changes and modifications will be apparent 
to those skilled in the art. Therefore, unless other- 



wise such changes and modifications depart from 
the scope of the present invention, they should be 
construed as being included therein. 

* 

Claims 

1. A sheet inverting device (50) for inverting 
sheets (P,P1, P2) transported one after another 
from an upstream path (A) having at least a 
first roller pair (11) and for transporting the 
inverted sheets toward a downstream path (C) 
having at least a second roller pair (15), the 
sheet inverting device (50) comprising: 

inverting path means (52) provided between 
the upstream path (A) and the downstream 
path (C) and provided with reversing means 

(51) , the reversing means (51) including: 

a reversing roller (13) rotatable in opposite 
directions; 

a contact member (131) movable between a 
contact position where it is in contact with the 
reversing roller (13) and a spaced position 
- where it is away from the reversing roller (13); 
and 

2. A sheet inverting device according to claim 1 , 
wherein the reversing means (51) being adapt- 
ed for carrying the sheets (P,P1,P2) into the 
inverting path means (52) and transporting the 
sheets (P,P1,P2) from the inverting path means 

(52) to the second roller pair (15); 

the first roller pair (11) aranged along the up- 
stream path (A) and adapted for transporting 
the sheets (P.P1.P2) from an upstream side to 
the reversing means (51); 

rotation control means (8) for controlling the 
reversing roller (13) to rotate in a forward di- 
rection at least until each sheet (P,P1,P2) is 
transported to the second roller pair (15) from 
the inverting path means (52); 

monitor means (SW1, SW2.10) for monitoring 
tha positions of the sheets (P,P1,P2) being 
transported; and 

control means (1) for holding the contact mem- 
ber in the spaced position at least while the 
monitor menas (SW1, SW2) detects that a 
preceding sheet (P1) and a following sheet" 
(92) being transported overlap each at the 
position of the reversing roller (13). 
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3. A sheet inverting device as defined in claim 2 
wherein the control means (1) causes the con- 
tact member (131) to move to the contact 
position at least after the reversing roller (13) is 
driven in the forward direction by the rotation 
control means (8) following the arrival of a 
trailing edge of the preceding sheet (P1) at the 
reversing roller (13). 

4. A sheet inverting device as defined in claim 2 
or 3 wherein the control means (1) holds the 
contact member (131) in the contact position 
until a leading edge of the following sheet (P2) 
carried into the inverting path means (52) 
reaches the reversing means (51) at least after 
the reversing roller (13) is driven in the forward 
direction by the rotation control means (8). 

5. A sheet inverting device as defined in any of 
claims 2 to 4 wherein the control means (1) 
causes the contact member (131) to move to 
the contact position at the same time when 
rotation of the reversing roller (13) is changed 
to the forward rotation. 

6. A sheet inverting device as defined in any of 
claims 2 to 5 wherein the control means (1) 
holds the contact member (131) in the contact 
position during a period which lasts until a 
leading edge of the following sheet (P2) car- 
ried into the inverting path means (52) reaches 
the reversing roller (13) following arrival of a 
trailing edge of the preceding sheet (PI) car- 
ried out of the inverting path at the reversing 
roller (13) and at least after the reversing roller 
(13) is driven in the forward direction by the 

~ rotation control means (8). 

7. A sheet inverting device as defined in any of 
claims 2 to 6 wherein the first roller pair (11) is 
spaced apart from the reversing means (51) by 
a distance at least longer than the length of the 
sheets (P1.P2) to be transported, and wherein 
the control means (1) causes the contact mem- 
ber (131) to move to the contact position upon 
confirming that a trailing edge of the following 
sheet (P2) carried into the inverting path has 
passed the first roller pair (11). 

8. A sheet inverting device as defined- in any of 
claims 2 to 7 wherein the control means (1) 
holds the contact member (131) in" the spaced 
position during a period which lasts until a 
leading edge of the following sheet (P2) car- 
ried into the inverting path means (52) reaches 
the reversing means (51) after a leading edge 
of the preceding sheet (P1 ) carried put of the 
inverting path means (52) reaches the second 



roller pair (15). 

9. A sheet inverting device as defined in any of 
claims 2 to 8 wherein the control means (1) 

5 cause the contact member (131) to move to 

the spaced position at the same time when the 
rotation of the reversing roller (13) is changed 
to the forward rotation by the rotation control 
means (8) and holds the contact member (131) 

to in the spaced position during a period which 

lasts until a leading edge of the following sheet 
(P2) carried into the inverting path means (52) 
reaches the reversing means (51) after a lead- 
ing edge of the preceding sheet (P1) carried 

75 out of the inverting path means (52) reaches 

the second roller pair (15). 

10. A sheet inverting device as defined in claims 2 
to 9 wherein the monitor means (SW1 ,SW2, 10) 

20 includes timer means (10) for measuring pre- 

determined periods and detects the position of 
the sheets (P1 ,P2) being transported relative to" 
the first roller pair (11), the inverting path, and 
the second roller pair (15) by measuring the 

25 predetermined periods. 

11. A sheet inverting device as defined in any of 
claims 2 to 10 wherein the monitor means 

" (SW1,SW2,10) includes a first monitor device 
30 - (SW1) for monitoring the position of the follow- 
ing sheet (P2) carried into the inverting path 
means" (52) based on the passing of a trailing 
edge of the following sheet (P2) over the first 
roller pair (11), and a second monitor device 
35 (SW2) for monitoring the position of the pre- 

ceding sheet (P1) carried out of the inverting 
path means (52) based on the passing of a 
leading edge of the preceding sheet (P1) over 
the second roller pair (15). 



40 



45 



12. A sheet inverting device as defined in claim 11 
wherein the first monitor device is a detector 
-switch (SW1) provided between the first roller 
pair (1 1 ) and the inverting path means (52). 



13. A sheet inverting device as defined in claim 11 
or 12 wherein the second monitor device is a 
detector switch (SW2) provided between the 
inverting path means (52) and the second roll- 
so - er pair (15). 

♦ m 

14. A sheet inverting device as defined in claim 1 
wherein a third roller pair (12) for transporting 
sheets from the upstream path (A) includes a 

55 - drive roller and a driven roller, a fourth roller 
pair (14) for transporting sheets to the down- 
stream path (C) includes a drive roller and a 
driven roller, and the third and fourth roller 
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pairs (12, 14) use the same drive roller in 
common. 

15. A sheet inverting device as defined in any of 

claims 1 to 15 wherein the contact member is 5 
an idle roller (131). 
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